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Abstract: Double-layered polymeric carrier was designed for release control of hydrophilic drug in oral admin-
istration. Biopolymeric chitosan and alginate were examined as polar absorbents, poly(D,L-lactide) as a hydrophobic
shell, and theophylline and diclofenac sodium as loading drugs. The fabrication of the carriers was prepared in the
form of double-layered microsphere for delayed and successively extended release, which consisted of outer shell of
poly(D,L-lactide) and inner core of alginate or chitosan with drugs. Morphologies and drug-release behaviors of the car-
riers were investigated, which were influenced by a combination of polarity between carrier and drug. It was confirmed
that the relative polarities of the carriers, the drugs, and the environmental pH affected significantly the drug-release

property.
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Figure 1. Chemical structures of carriers and drugs: (a) sodium alg-
inate; (b) chitosan; (c¢) poly(D,L-lactide); (d) theophylline; (e)
diclofenac sodium.
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Table 1. Constituents, Shape of Inner Core, Surface Features, and Average Diameter of Double-layered Microspheres

Inner core Outer shell Specimen
Abbr.
Polymer Drug” Shape Polymer’ Surface O(um) group
AG-TP Alginate TP Microsphere PDLLA Even 112 .
Interactive
CT-DS Chitosan DS Microsphere PDLLA Even 209
AG-DS Alginate DS Sponge PDLLA Rugged 263 .
] Repulsive
CT-TP Chitosan TP Sponge PDLLA Rugged 233

“TP: Theophylline, DS: Diclofenac sodium. “PDLLA: Poly(D,L-lactide).
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Figure 2. SEM micrographs of double-layered microspheres (x100
and x450): (a),(b) AG-TP; (c),(d) CT-DS; (e),(f) AG-DS; (g),(h)
CT-TP.
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Figure 3. Distribution rate vs. diameter of double-layered micro-
spheres.

Figure 4. SEM micrographs on broken section of double-layered
microspheres: (a),(b) AG-TP; (c),(d) AG-DS.

A= i O
Hoaxa Yies AEgel e taads FAsaL 9
PDLLAZS o e $30] doju} 23] 3
T A F o2 & Alo]ze] kg FAdS FAs
Aoz Azbdr), o]g3t 2= PLLAS QR4 2=E s
PLGAS} X4 FE-S UIRFo2 shs W/O/W B g0l
UM = PG =

Alginate0i| 2|8t &AEWE St In vitro %S| pH $73<1
pH 7.4 PBS bufferol|A] alginateE 71d=E sh= v|g9] Al
Zho] W2 oFEWE AES Figure 5o YERSITE AG-TP
zgtollME AP 7oA alginate®] 7FEEA7]7} o]0
2 HE=o] galista o] wet golo R GA3IE= TP

Zay, A364 A63, 20123

o1s{ (B) PH 1.2
O- s ' [ 004

-
wn

Amount of DS Release (mg/g)
O
O

Amount of TP Release (mg/g)

1 2 3 4 - 0.03

- 0.02

e
o

r—b
. - 0.01

} !/—kl__' | | .

Time (hr)

Figure 5. Release profiles of the drugs, theophylline (TP) and
diclofenac sodium (DS) from alginate carrier: (a) pH 7.4; (b) pH
1.2.
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Figure 6. Release profiles of the drugs, theophylline (TP) and
diclofenac sodium (DS) from chitosan carrier: (a) pH 7.4; (b) pH 1.2.
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